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(54) PIEZOELECTRIC ELECTROACOUSTIC TRANSDUCER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
electroacoustic transducer that has compatibility in 
downsizing and a low frequency configuration and can 
stabilize the resonance frequency even when a bent or a 
swell exists in the diaphragm. 
SOLUTION: In the piezoelectric electroacoustic 
transducer provided with a square piezoelectric 
diaphragm 1 that is subjected to bending vibration in a 
broadwise direction by applying an alternating signal 
between electrodes and with cases 1 0 f 20 that contain 
the piezoelectric diaphragm 1, supports 10 g are 
provided to the cases 10, 20 to support four corners of 
the piezoelectric diaphragm 1. 
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(57) [sni 

[nun] /^flst«»ftflsi:*pfat-ct, m.mm^'o 

mm 1 ^iRtt-f-Sfffls 10, 20i Sr«txfcBE«MS^. 
'S'WESMStisv^T. fifci o, 2 o l <n 




5 s: «fSb it fc c t £t#® t -r zizmmnn.^mwi 
»*« 1 *fc«t 2 ^sEtt^ffimffim^waEiMs. 

[0001] 

[0 0 0 2] 

m&<Dfam] «^«», ^m^ D p D, si^mfg«s 

3V*ttJBE«gffi»4 LTJBE^!«« : i 1 »««»^JES<ffl 

tl^>y = — >^A£ffii*T5:fH-£4 4 fclc. ^r-* 

4 ^it L v n 4 v * 5 KMj&# & o fc. 
[0 0 0 3] ^rT\ Eg«W<o«»4R*fflv^w4T. 

2 0 0 0-3 1 0 9 9 0^) 0 I(DEill^f^» 
Egft?gOJE«fiftffi4, I£g»i4 4ocofiiJ^a$4 

m»^K*+b^JI6»tt^-^4, »»7LS:*i-S*« 
4 SHU*. ^— ^rt«w«»«3&siRj|ft$ix, S»«co*tfa 
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2 5n4*»»4)&s»##J*fett»tt»Jhtt-eH^* 

tis4 4ttc, fifttE^ss 0 o> 2 ia4^— ^4«oi$sra^ 

#tt»Jh«"C»Jh*ix, ®»ffi4^l. jR2<0Wtt8B4 

»BBP«B^*«^*»*ixfc«ia4>fcoT^5o 
JEE«fi»iffi^te^a3£*ffi4 It, fis»)^co 4 iZI ^^r— 

[0 0 0 4] 

10 H8W*s«f»LJ:5 4i-5«W] JE1KBlMKf**:<7>3fc«F 
^4, ffiaffift*-K-CJBftfi»-r-6»^4*s«>So «r 
S*Ift|B5«WlSS:3EjR4 L-C/¥^-*-f^(c®*S»)i-5^- 

[0 0 0 5] «col^^yfV^^-K 
5r 4as^t&^4v^>:j&a s S>5o **5J:t«MHi 

r*fis»is^23a*fe«4iasr5fi<t6i*-t-s(z>tf. 

«^9 J ?»5*at)dSfes4, Lfcv* 4 

[0 0 0 6] #3&W<og«j«t, /hSMt4{6»* 

30 fi«jte«Sr»«S*Sr4*s-e#*flE«®«««»«» 
S^«»-r-5^4^$>-5 0 
[0 0 0 7] 

[■Wfc«Bfci-6fc»©*«] ±EBtttl*t«fc 

' Sr4^J:0i»^*rRi*cJBftK»i-SBgA*<offi««» 
«4. ±fBffim^»«^iR»i-^g^4^{ix.fcEtS^ 

^«B*3tl*-t-63£«f«S:K»t*:w 4 S:4*«4-r-5ffi« 

a*«* we«uB 5 o 

40 [0 0 0 8] ffi3fc^J:5^®»«<0 4ia*l[»{^«p-t- 
54£fc. *^P^(^<t 5(-l^®]«0 4ocr)ft?f(5^i#i- 
^>4^^, fi»ffifi#^Baffift^~KT-fi«i-r-5 3&^ 

<Z>4i22«:3tRF-r6 4. <D (a) O «t 9 
»-TSRS:fifi4 LTfi»-rsojc*fL x mhWL<D4m 
WftZ^ft-tZk. IU1 co (b) CD* 9lc«n«[|c»(£ 

50 ttBB«**#v^«>-e. «#^3ft*«lb^««E«fc^ffi<* 
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[0 0 0 9] »** 2 GO «£ "Mc, »*oXlS«K£#KiB 
[0 0 10] »*3®3(DJ: 5*-, tMb*<&#WB»i«tt 

[0011] w** 4 j; ptc N mmm<D'pt£< 

[0012] »** 5W5ic, ff flEKRi* hfrltXft 
«»«0 4o^»ja«Sr^3E«pi-s§6jBi:LT 
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[0 0 13] 

[0014] 1 f*. 05, 06 tc^-f £ 5 2 

gcOJES-fe^^ y^il a, 1 b£3B/f Lfc<b<£>T'£> 

t7V7^11a, 1 b<OPfl^firt«fP«ffi4^3fg 
/&£*LTl>£o 2 0©t7V7^ila, lblt * 

t^s. i*js$m®4r£±E®i&2, 3 1 ws*t»««ttc 

[0 0 15] IBIl^lIlcH i®S^2, 3£ 

. tt^nn^o ^euT. mm<o«imms, 9\zn, mm 
&nsa, 9 a m^mMitmm-r^xns b, 

9bi«^tlTl'^ 0 443>^$R8a, 8b, 9 
a, 9 bf*S»— *^<o^KltTfc J:v^ mm<DJjfa 

<, M8b, 9 bK*tj£-f ^@0f(7)^ttTt><fc 
V> 0 rrtll t7^7^^ila, lbHtlOm 
mX 1 OmmX 2 0/i mOP ZT^ir^ ^ ^/^^^rfeffl 
L, 8 , 9 £ Lt**# 5 — 1 0 ju m<7)^ y T ^ 

[0 0 16] 1 0(Sir^ ^ y^^*fctt«MSftif 

^*6ilSttW**-cjicffia i0aH o^t'JIiSP iob-1 

o&mmxffi&'rzm&iz^ lcp («s*y^ 

— ) , SPS (v-v^^^^^y^^y ^fl/y) , P 
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ffiiJIggMOb, 1 0 d<Djftm<o&&Ul 0 f Jrtc, 
«f 11, 1 2<OrtSBSjKffil 1 a. 12a^RtHL 
TV^o B^ll, 1 2tt^-*l OtC-f V*— MS* 

jj^gfl lib, 12b ^SfllKA 10b, 1 0 d <DS\>mz& 
ot^ 1 0<7)jg®fli]— WOfttf btlX^^o ^(DM 
mm-Cl*. VSfr 11, 12 <Z>rtgRgM^£fl 11a, 12a 

*sr»«^»jnx*5 9 , ^hbaft*©ft«j(Nttisi 1 

a , 12a *5>$r— * 1 0 CD =2— J-fflJaffftfCffiK 
[0 0 1 7] ajg«Jl 0 f <Dft®\X*foiX. 4 0(7)n^ 

*sps:3t«p-rsyi:«>^x«F«p iog^ anas 1 o f x 
icig»« 1 5 1 , mmm i ^® ^ 1 1 , 

1 2 cOP^aSg^gP 1 1 a , 12a <D±M t ^liffW— ffi 
Si-ttSo Jft»10gWBa3fl»tt-C 

&*5 X j£Mg|51 0 alCttJKl<Ojfe#?Ll 0 h^jS^tt 

[0 0 1 8] fi»«l l*4r— * 1 OfcJBafiStU 4®^ 

-CJMt^KMMi 3{cJ:oT^-^ 1 0co^g{5i Og^ 

9J4c«8ajc«tHi-*^ffi«ai2fc«H L i 1 (D^mm 
sb 1 1 a^coK, fej:tj««i>ctt8bicBrmi-siiJft»K 

7£«tfPl 2^rt«fPSE«tS|5i 2 a b<DWH^ »tt3E«WJ 

(i. m^mt^(o-Y>^m^3. zxio e Pa©? 

3 0*«^IB-eottttj&Si«< («x:tf5 0-l 2 0 d 

Pa • s) % »^tc< vMtRS:tt-5^t\ 

1 3 Sr^fi Lfc t # . #*fe^«PSU 1 3 dSfRlbS 1 <t 

* 1 0 t<Dmm&m<>x&mui o a *-e«ttt«*>ss 

So **J, S»ffii^H3E*iSfet Lttt, t6»«i«r<$r 
1 0 ttit'r ^^yt^^t«^9J 
l3S:a*urt)J:v^ fiftffil tc^«>J*tt3a**J 1 
3 Lfctt«-CSMMK 1 l 0 IT 

[0 0 19] JM43EJ**J1 3<DmfiWLWite. XZZtftf 
X«WPl 0 g^3fiv^tti:-rsodSJ:v\ B3tl»tt 
3t«P»J 1 3 l 0 g cfc t) ^-fixfcffilt^tt** 

tiTi^S/^ rixttJ|itt*#WR|i 3 0±&»«4SaMfl 
1 4 ^{-i-^fc^-efc^, fi»«ia>«ffi:fcj; 
Wrt«BSBK»lia, i2ai^ioro3-t9il: 
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gpi 0 g t-rsr tmso 

[0 0 2 0] #tt3E»#J l 3 SrWkS^fc*, 
**Jl 4*r»n«lc8a*S*tfc?IHt3E«P»]l 30i« 
Si"6J:5^«R««-»*L. £ffi«S 2 i: J*HF- 1 1 (O 

rtas^iRffl iia, m^mm 7 tm* 1 2 ©rtasssBsaj 

1 2 a t Sr**t^tbSM)ti-5 0 14tlT 
tt, «*.tf«ft«<Oir>'^**5 0. 3X10 9 PaO* 
U*^***'*-;* MM£ffl£*b£ 0 ^S+4S*^J 1 4 

1 3Sr»V^*ffi««2trt{f|5gEJR8|$l 1 a, ffii^m® 

7 trtffisasasi 2 a fc*rSN«-e#n«tj;v\ 

[0 0 2 1 ] ^®tt^«^J 1 4 *rft«, $sS<b£^fct£, 
WtttfihSiJ l 5 SrSibtg l 0>jmH£A 4: l 0 cort 

«asi<oBwm«c»*L, ©aflat Kffljir^ra^ 
jSpfBWks-ars. *$i±m±mi stun, «*.« 

[0 0 2 2] ±|B<0«t 5 t-fi»S 1 Sr^r— * 1 0 
Lfc«L -XI 0OJ:ffiBBP»^aE«2 0dSaf##j2 
1 icX^xmmtStlZo ^WL2 Ofi^r-^ 1 0 £ Rttft 

OfcSlblRl 4:OlB^*»SIB*s»rii*ix6. Ifi2 0 
lew:, »2<o»*?L2 2*s»rt*ixTV^o ±iS©J: 5 

[0 0 2 3] ^CO^ftM(DlMtffMT1i, 
11,1 2lll»c0fK<O29S#«ESrBiai-f--5^4:"T?, S» 
30 fil SrffiKIJBft*— Kt?BiSftS*5r. 4r3ft«-e#*. 
5>«*fRl t <h *«B— *ift|-C*>SJEEm-fe 9 $ y ^ 

[0024] B7it /£mai»j«i ©^-f^-r^ 2^2^^ 

©*fi«»»^l 2 0 0Hz#jfilCfc5cOI^U m# 
©*|gHR»tt8 0 OHzf+jjf^&t). 4oc0^a5T*5: 

fcJt SWEEPS Ji* Lfcr t ^s*>d»S. 

[0 0 2 5] 0 8~01 0J4*fSKl^^SJE«S!«;« 
WKIIW^JII 2 r<oHlS*lB"C 
fi, <5r— ^ l 0O4o60a-tWl^iasi 0 i ^r^frt 
5ti:^(C s - co^M^l 0 i coJtSK^igl 0 j 
50 RU :^Ml 0 j xmWlWil<Oji\n<OTm*:m*& 
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HI 1 0 -m, 1 0 c , 1 0 e (DfaM<n&m%V> 1 

[0 0 2 6] m2<Dm&MUlZ&^X, iffi2 0 tDT® 
fiL^-* 1 OCD^ig 1 0 j ittlnrt'S^igSrBW. Ztl 

.[0 0 2 7] ill, @12 tt*36MJCj&^^EEfl;S« 

fcf^ i&MSRl 0 kC0 4o<7>=i— ^ffll^rtmi^KDaL 
fc*fMBl 0 1 SrK«"fc1><D-C*>*. H£ISR1 0k<b^ 

fl, ^^Slbffil J:Wf47^;^3 0<£>±(;ijgsf £ 

nasi o kisj:tr3t«p*Bi o i {zmm^fznmmzn 

[0 0 2 8] ^<nm&Kte. 7>f/^3 Oj&sglMRl 
^—^1 0i:|gl^o^r- l 0 i:^)|[SBBSr#tJhi--6 

«*S*xfc4ft^<Dt>^^Rb"f, fi»Jx.tf«»tKl^ ' 
«ialf|5<7)^S**tb^:#^Ofc^T-t>J:V^ ^fc, 7 30 

[0029] ^commMm^m^, mmm. 1 <£>4oo# 

SrRM\ £Oi&»-CSiME l <z>Att«:3fc«r« 1 o l icjf 
ELttJ:v> 0 mil, i 2tu * i oicmtfb 
ti^m^m^^l^ittK H2ft5v^Hi0tlJ 

\mmx&% 0 ^<Dm&h, «^<d rtasaaagp t mmm 

[0 0 3 0] *5gMtt±fiSH*K^ffiicRR^$tLSfcO"C 40 
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[0 0 3 1] 

v\, S»^«jft«^2SX«p*ag J ? 9 4ia3£«P«ig 
fciJfc^TfB* ft «9 , »»^B-0«l«"Ct)ttV^ 
tt***»T?#6. Sfefcl* tg»«<7)4o<D£as£X«F 

[Hi] «»«<0 4 3fl3£«Ffc3--?-3£«Pi:<D««i<of8(D 
[B2] *%^Ci5EtSt^tiftflS^I l H% 
[13] H2^*i-JE«a««*»aE««^ll**5J:V 

[14] El3<E>A-Ai»»rffi|g*T?S>5 0 

[115] H2(DjEE«S«« : 8 1 »aElft«{^V^ix6BE* 

[me] Bi5^B-Bj»^j:sRsaBfsia"e*>So 
[0 7] i±mMmm<D2m^&t^-^3Lftk(D^i±tt 

[H9] i8(DC-Cii®itfc^ 

[Hi o] HS^ffimsWftWailftS^v^bixS^r 
[Hill] *3BW^«SJE«S««*»a£Jft»^*3* 

[mi 2] hi i<Dtr-xkmmmk<oftMm&mxtb 

[^#fiO|ft0^] 

i itiiiS 
1 o ^-—^ 

1 0 g S^gfS 

11,12 ^ 

11a, 12a toffl&Ktt 

lib, 12b ftttSEtttt 

1 4 ^SttS*^J 

1 5 #tt#flh^J 

2 0 
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